This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 




PATENT SPECIFICATION 

NO DRAWINGS 1,040.452 
Date of Application and filing Complete Specification: March 29, 1963. 
No. I2576j63. 

Application made In Germany (No. F364I9 IVd/39b) on March 30, 1962. 
Complete Specification Published: Aug. 24, 1966. 
@ Crown Copyright 1966. 

Index at accepts :-C8 R(32B2 W&ttU I, 32D2, S2Df L S2D4> 32D6, 32E1, 32E9, 32G1, 
3A?3C2^) ' ' 03 G(1B1 ' 1C1 ' 2A * 2B ' 2C ' 2D ' 2X ' 

Int. CI.:— O 08 g 21/04, 0 08 g 53/10 // C 08 j 

th* m^Jn^T? 8 ? f ^f 10 ^ 111 <k sense of being the devisers thereof within 
°l SectIC ® 16 L of Patt «s Act 1949, are : - Wulf von Bonin, Schfld- 

^r^Tfr o 5 Germ ^y» H^OT Piechota, Leverkusen. Opladener Strasse 
'■>> Germany, both are German Citizens. 

COMPLETE SPECIFICATION 

Polyurethane Foams 

We, Farbbnfabrieken Bayer Aktiengesellschaft, of Leverkusen-Bayerwerk, 
Oermaay, a body corporate organised under the Laws of Germany, do hereby declare 
the invention, for which we pray tint a patent may be granted to us, and the method by 
which it is to be performed, to be particularly described in and by the following slate- 

This invention relates to polyurethane foams and to a process for their production 
ihe production of polyurethane foams has been hitherto proposed by the well- 
known polyisocyanate polyaddition process wherein an organic polyisocyanate is reacted 
io ZT ' exa ** fc i a polyhydric polyalkylene ether if desired in the presence of a blow- 
10 ing agent such as water; activators such as tertiary amines and/or organo metallic com- 
pounds; emulsifying agente and the like. Suitable processes for the preparation of poly- 
ureaane foams and die like may be found in Angewandte Chemie 59, 257 (1948) and 
nJtr^f* 5 ^ ^ipX'P&fi serond edition, Page 25 (1959). It is known to 
ic £ elastomenc and rigid foam plastics as well as various plasties between 

15 tnese two extremes. 

The polyurethane foams based on polyisocyanates are advantageously prepared bv 
mrang the liquid components which may be partially reacted in a first step to prepare 
a prepolymer or mixed substantially simultaneously in a single working step with a 
00 XZf* gent t0 ^\ a foamed P 135 ^ ^ Previously known fom, have many 
20 f ™ a g e °us properties but sometimes suffer from the disadvantage of relatively low 20 
breaking elongation, tensile strength and age resistance. ™mveiy low .20 

■ ? ^ ^efore, an object of this invention to provide polyurethane foams which 
have unproved physical properties. 

25 H«^^fl r J b,e ^-5 ±e inveDti <»i delude providing polyurethane foams having re- 
25 duced inflammabihty as weH as a method for the preparation of cellular polyuretiiane 25 
plastics in which polyhydric polyalkylene ethers are used P^yuremane 25 

™7fS! S t0 ^^P 11 there 316 provided polyurethane foams prepared by a 
process which comprises reacting an organic polyisocyanate in the presence of a ttowine 
30 m °- dif ^ P <° lyhydric P^^ne ether which LVbeen prepS^y 

f SJ?*TW ° f ° U u 0I £ 0Tt . eth ylenicaUy unsaturated monomereTsitu in 30 
a polyhydnc polyalkylene ether. The invention also provides a process for the pre- 
paration of polyurethane foams by a process in which an ethylenS unsaturarea 
2Kf dLf?* JF* 3 ^° lyhydl l C P^ene ether and tbJpo&TpS t 
35 SEE* about . rea f tlon ^en the polyhydric polyalkylene ether and mS4 
35 poly socyanate m the presence of a blowing agent. The modified polyhydric « 
a^ky ene ether may be used either alone or nrixed with additional Sydric Sdv 
alkylene ether or other polyol. The ethylenicaUy unsaturated polymerSk ^monomS 
havmg a molecular weight of up to about 500 are preferred monomers 
. -^j 12 P^ers produced i« situ are preferable partially dissolved or suspended as 
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homopolymers in the polyhydric polyalkylene ethers which are preferably polyalkylene 
ether glycols. It is also possible to use graft copolymers such as those disclosed in 
the U.S. Patent 3,033,841, British Patent 874,130 and German Patents, 1,077,430; 
1,105,179; 1,084,917 and 1,111,394. It could not be anticipated that such graft poly- 
mers and mixtures of ethylemcally unsaturated monomers with polyhydric polyalkylene 
ethers would produce cellular polyurethane plastics having improved physical proper- 
ties and particularly breaking elongation, tensile strength and resistance to aging. 

Any suitable polyhydric polyalkylene ether having graft copolymers and/or mix- 
tures of ethylemcally unsaturated monomers dissolved in or bonded to the polyhydric 
polyalkylene ether may be used. Any suitable ethylenicaliy unsaturated monomer con- 
taining one or more polymerisable double bonds may be used, for example, aromatic 
vinyl compounds such as styrene; olefinic hydrocarbons such as ethylene, propylene, 1- 
butylene, 2-hexene, 1,4-hexadiene, 1,3-butadiene, and 2-pentene; vinyl esters such as 
vinyl acetate, vinyl propionate and the like; vinyl halides such as vinyl chloride, vinyli- 
dene dichloride and the like; acrylic acid, methacrylic acid and derivatives thereof such 
as methacrylate, acrylate acrylonitrile; and monomers with more than one vinyl group, 
for example triallyl cyanurate, and glycol dimethyl acrylate. The ethylenicaliy un- 
saturated monomers may be used either alone or mixed with one another. - 

Any suitable polyhydric polyalkylene ether may be used in admixture with these 
ethylenicaliy unsaturated monomers but it is preferred to use substantially linear poly- 
alkylene ether glycols which preferably have a molecular weight of from about 400 to 
about 5000 and an hydroxyl content of from about 0.5 to about 15 per cent. The poly- 
hydric polyalkylene ethers formed by the condensation of alkylene oxides, for example, 
ethylene oxide, propylene oxide, 1,2- and 1,3-butylene oxide, styrene oxide, epichloro- 
hydrin, and tetrahydrofuran. A polypropylene ether glycol having a molecular weight 
of from 500 to 2000 is particularly preferred. These alkylene oxides may be polymer- 
ised by the addition of an initiator in accordance with procedures well known in the 
art or they may be condensed with pclyhydric alcohols or amines, for example, ethy- 
lene glycol, 1,2-propylene glycol, trimethylolpropane, 1,4-butane diol, 1,2,4-butane triol, 
glycerine, sorbitol, sucrose, glucose, alpha-methyl-d-glucoside, pentaerythritol, castor 
oil, ethanol amine, diethanol amine, methanol amine, aniline, 2,4-tolylene diamine, 2,6- 
tolylene diamine, 4,4'-methyIene diamine; alkylene diamines such as, for example, 
ethylene diamine, tetramethylene diamine, hexamethylene diamine and the like. Mix- 
tures of the linear and branched polyhydric polyalkylene ethers of the various types may 
also be used. Moreover, it is possible to use prepolymers formed from the polyhydric 
polyalkylene ethers mentioned above which have been reacted with a less than equiva- 
lent amount of a reactive group to prepare compounds containing inter alia, urethane 
groups, and ester groups. Examples are the reaction product of toluylene diisocyanate 
with an excess of a low molecular weight polypropylene ether glycol or the reaction 
product thereof with a dicarboxylic acid such as adipic acid. A suitable toluylene diiso- 
cyanate for this purpose is a mixture of 80 per cent 2,4- and 20 per cent 2,6-toluylene 
diisocyanate and a suitable polypropylene ether glycol is one having a molecular weight 
of about 425. 

The modification of the polyhydric polyalkylene ether is carried out in a straight- 
forward manner by dissolving the ethylenicaliy unsaturated monomer in the polyhydric 
polyalkylene ether preferably in an amount of 1 to 60 per cent by weight in particular 
from 1 to 30 per cent by weight and then bringing about polymerisation of the ethyleni- 
caliy unsaturated monomer while it is mixed with the polyhydric polyalkylene ether. 
It is desirable to carry out the polymerisation in the absence of oxygen but it is not 
necessary to carry out the reaction in the absence of air even though this, too, is desir- 
able. Initiators for the polymerisation reaction include the usual radical formers such 
as peroxides, e.g. lauroyl peroxide, benzoyl peroxide, dicumyl peroxide and the like as 
well as nitrogen containing initiators such as azodiisobutyronitrile. Redox systems may 
also be used such as benzoyl peroxide-diethyl toluidine and polymerisation systems util- 
ising metal ions as catalysts such as ferrous-ferric iron systems. Initiation of the poly- 
merisation may also be effected by high energy radiation. The radical formers may be 
used in any convenient amount but it is preferred to use from 0.01 to 15 per cent by 
weight and preferably from 0.1 to 5 per cent by weight based on the weight of the 
polymerisable vinyl compound. Any order of addition may be used but it is convenient 
to dissolve the polymerisation initiator in the vinyl compound or in other words, the 
ethylenicaliy unsaturated monomer, and then combine this mixture with the polyhydric 
polyalkylene ether which is then homogenised and polymerised by heating preferably 
in die absence of air. Occasionally, it may be desirable to filter off some polymer agglo- 
merates which are formed in the reaction mixture before the polyhydric polyalkylene 
ether containing the polymerizate is reacted with an organic polyisocyanate. 
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As stated above, these polyhydnc polyalkylene, ethers containing the polymerisate 
may be used either alone or mixed witfi other organic compounds contaiaing active 
hydrogen groups as determined by the Zerewitinoff method. Any suitable type of the 
latter may be used such as, for example, linear or branched polyesters includinK Poly- 
^ q° M ^..PSW* polyalkylene ethers, reason products of the 
ammo alcohols, diamines, hydroxyamines or the like with alkylene oxides or carboxylic 
fSj° J^VfT* m , 1Kt f? S ° f pt>lyDls - Parti cularly wArfjfc polyesters arc those 
&?.fT P^^.^ds ; such as ethylene glycol, 1,3-propykne glycol, ]T 
10 S?3l2?' l^T 5 t^^lpropane, 1,2,6-hexane-trioI, pe^ntaerytiritof sorbiS 
and Apentoerydiritol reacted with polycarboxylic acids such as adipic acid, w&dcadd 
n C >w' J f benzene dicarboxyhc acid, 1,3,5-benzene tricarboxylic adSS 
itLl ^ P^er amides are prepared by reacting amino alcohok with the afore- 
SS£ W7 k *?* « b ? rcaction thereof with mixtures of amSefSl 
is ESSS* ™ h ° h j ^ y ^ lt amino ata *oI ma 7 used such as ethanol amme 
15 propanol amine and the like. Any suitable diamine may be used such as^i^df- 15 

S ^T^-^f' diamkes such « 2Vtoluyl«Samkf KoS- 

r^rS 1 ^ T° e - Wa ? t0 ^ Polymer amides is toSude 

fc i ?t,S?° I V mmUrc 1 f a *? g ^ Paction <?f a polyester some amino carKc 
20 fh i-r* 5 f0r ^PP^ alamne ^ Hke; TT,e polyesters, polyester amideTand 
20 the like may contain hetero atoms such as are obtained by including SZlMe 

™?™r m V° DmtS > double or «P le b °*ds such as are obtainedby Sng Senkaiy 
3 heSeTSlT^v ""P""* "* as > fM examp,e > siwigSS 
mavT fcSSS' fn f dtUtl ° Dj • SatUra - ed ° r f satuiated fatt y acids ■** hydroxy acids 
At ™!f A ,1 ». * r ^° n """^ for example, oleic acid, propionic acid 
25 and die like as well as fatty alcohols, for example, lauryl alwhol. P ro P 10 ^ aaa, 

Ihe unmodified polyhydnc polyalkylene ethers described above may also be 
used m admixture with the modified polyhydric polyalkylene ediers 7 
n^ttn^f .1^^° P^ 0 ^ 3 ^, preferably organic diisocyanates for the pre- 
Sv / the potyureAane plastics of the invention include, for example ^fie 

?s=rmSt^K 30 
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35 ^rSXS Pienylene f . d ii S0C ?r te ' B*V P''-^pheny£e±a^"^owte: 

1,5-naphtiialene diisocyanate, furfurylidene diisocyanate or polvisocyanate in a blocked *<; 

PD^oheivT^ bi8 - phenyl ^bamateT or 2,4- or^SS dfeoc^S 35 

d»?°cyanate, P-Phenylene diiso cyanate, and U-naphtbaknTdi- 
S J^P"*?? 1 t0 mt diisocyanates and lie comierc4yav^able 

40 Sd Tner /"so^yanates which contain 80 per cent 2,4-toluylene dLocyana e 

Jrefe^d 2,6-toluylene diisocyanate or 4,4^diphenylmethane diLcyanate femost 40 

w Cr ?df ispcyanates may be used such as, for example, crude toluylene diisocvanate 
obtamed by the phosgenation of a mixture of toluylene ^^amiL or S 4 ^Sll 

(als ? Teferred to as <^de p^lyphen™ttoS^an?teWb- 
45 tamed by tie phosgenation of crude 4,4' diphmyl Wtfem e diamme Qu^44Mi 

n~ m ^O d T faB *• reaEti ° n P ^ Uct of ^e aTdX^Syde b *e 45 
presence of HQ and contains some tri- and higher oolvamines A mX^^JLflf^ 

Z£S£3%°jSS ha t g f T 26 t0 WS-S ramme 
q ^7f j ° 150 >. such as> for example, a product having 32 ner cent free 

50 h^S^w" 1 a T!t eqmValent - of 140 - A Wned F crude isocyi suSblf for use 50 
ra accordance mth the present invention may be obtained by reacting <o™S.^# 

25 ° f f0imaldeh yde (37 perW aqueou? Z wSrf HO (30 
per cent aqueous) at a temperature of 90°C to lflf)°r .frJ 1 c ->T„ V 1 > 3U 
reacting this proauct wim Sh an? separatingZ the "crJde a^e WO^fo? 

55 & e m ^3 cn^ 7*^f«^ ^ Al a prodShavlnTa; anle^uiv- 55 
135 J an t "MMjnW, 31 per cent free — NCO is obtained The free excess 55 
phosgene and substantially all of the solvents used, if anv at* Z ~„ J,~f 

5SSd£r^ e5 T Ple > 3re ^ced^y^eitlonafSoSS rfS 
fin S^^Tf 51 3 Pr ° duct staining 90 ^ cent 2 4 . ^ ^SfeTe d£ 
60 cyanate and the balance a crude residue of imidazoles ana me likTVeVuWn^ i? the 

phosgenation is obtained from the phosgenator. This produ? wa?Z te ^^sed It 60 
IPfe^d to phosgenate a mixture of ortho- and p^-toluyLe^amke^^fi, 
Product ls 4e undistilled reaction mixture obtained ly mr&SoT^peV cS 
2,4- and 20 per cent 2,6-toluylene diamine containing 90 per S of a n^xtoe ofTo 
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per cent 2,4- and 20 per cent 2,6-toluyiene diisocyanate and the balance polymers 'in- 
capable of accurate analysis. 

The commercially available crude 4,4'-diphenyl methane diisocyanate (also referred 
to as polyphenyl methane polyisocyanate) having an assay of about 90 per cent maxi- 
mum, an amine equivalent of 141 maximum, 0.04 to 0.4 per cent by weight hydro- 
lysable chlcride, 0.1 to 0.6 per cent by weight total chloride and having a flash point 
of 430°F. may be used. As pointed out above, when toluylene diisocyanate, for example, 
is produced by conventional phosgenation of the corresponding diamine, a product con- 
taining about 90 per cent 2,4- and 2,6-toluylene diisocyanate is obtained from the 
phosgenator. Of course, the product from the phosgenator is subjected to distillation to 
remove the solvent so that a product having 90 per cent 2,4- and 2,6-toluylene diiso- 
cyanate is obtained. The initial product from the phosgenator in most cases contains 80 
per cent by weight of solvent. The 2,4- and 2,6-toiuylene diisocyanate may be mixed 
with any suitable amount of the residue obtained if the isocyanate is refined and then 
reconstituted. In this evenly it is preferred to have at least 50 per cent of the refined 
isocyanate present. The crude polyisccyanates disclosed in U.S. Patent 2,950,307 are 
suitable. . . . 

' ~*The preparation of the polyurethane foams of the invention is earned out m;tne. 
manner well known in the art by a rapid and thorough mixing of the organic polyiso- 
cyanate with the polyhydric polyalkylene ether containing polymerisates in the presence 
of water or other blowing agents to prepare a polyurethane foam. It is preferred in the 
production of the polyurethane foams to include an activator such as a tertiary amine 
or an organo metallic compound. Any suitable tertiary amine may be used such as, for 
example, dimethyl benzyl amine, N-methyl-N'(N-dimethyl amino ethyl) piperazine, 
methylene diamine, permethylated diethylene triamine and the like. Any suitable organo 
metallic compound may be used such as those disclosed in U.S. Patent 2,846,408. It 
is preferred to use organo tin compounds such as, for example, dibutyl tin dilaurate, 
dibutyl tin di-2-ethyl hexoate, stannous octoate, stannous oleate and the like. It is pre- 
ferred to use a foam stabiliser for the production of the cellular polyurethane plastics 
such as, for example, sulphonated castor oils and sodium salts thereof. Where poly- 
hydric polyalkylene ethers are included in the reaction mixture to prepare a cellulose 
polyurethane foam, it is preferred to employ a silicone oil such as that disclosed in U.S. 
Patent 2,834,748 within the scope of the formula 



35 



40 



45 



R'Si 



OtRgSlOjptC^O^Rn 

OCRgSiOtyC^O^R" 
O(R 2 Si0) r (C o H 2n 0) l R« 



wherein R, R' and R" are alkyl radicals having 1 to 4 carbon atoms; p, q and r each 
have a value of from 4 to 8 and (QA.O), is a mixed polyoxyethylene oxypropylene 
group con tainin g from 15 to 19 oxyethylene units and from 11 to 15 oxypropylene units 
with z equal to about 26 to 34. Most preferred is a compound having the formula 




< C n H 2n< 



P>30 C 4 H 9 



wherein (CJimO) is a mixed polyoxyethylene and oxypropylene block copolymer con- 
taining about 17 oxyethylene units and about 13 oxypropylene units. 

The cellular polyurethanes of the invention are useful for the production of both 
sound and thermal insulation, cushions such as automobile seat topper pads and the 
like. The most important advantage is the noticeable improvement in the mechanical 
properties of the cellular polyurethane plastics. The mechanical properties which are 
most improved are tensile strength, elongation, compression strength, impact elasticity 
and residual compressive deformation. These properties are improved independent of 
the density of the cellular polyurethane plastic and are due solely to this modification. 

The improvement in the physical properties is demonstrated by reference to Table 
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Another Advantage of the polyalkylene ether glycols is that these 
foamed plastics have a higher resistance to organic solvents and 
are therefore suitable for coating fabrics because in addition to their good resistance 
to hydrolysis, they are also resistant to organic solvents used in dry cleaning processes. 
Previously only cellular polyurethanes formed from polyesters could be used for this 
purpose. The polyester based cellular polyurethanes are indeed resistant to organic 
solvents but they have poor resistance to hydrolysis. In Table 2 below, the mcxhfication 
of the behaviour of cellular polyurethanes toward solvents is demonstrated where the 
polyurethane plastic is based on the modified polyalkylene ether glycol of the invention. 
In the following Table, (a) is a control sample prepared by the same procedure as the 
sample of Table 1 but based on 200 parts of a mixture of 50 per cent by weight of 
the polypropylene ether glycol having a molecular weight of 2000 and an hydroxyl 
number of 61 and 50 per cent by weight of a trihydric polyalkylene ether prepared by 
condensing propylene oxide with trimethylolpropane, said trihydric polyalkylene ether 
having an hydroxyl number of 56 and a molecular weight of 3000, 85 parts of 80 per 
cent 2,4- and 20 per cent 2,6-toiuylene diisocyanate^ 0.5 part of endoethylene piper- 
azine, 0.2 part dibutyl tin dilaurate, 4 parts of the silicone oil used in the Example for 
Table I and 6 parts of water. The test specimen for Table 2 is 13.4 x 4.5 x 0.7 cm. 
Sample (b) was prepared by the same procedure and the same components only 15 per 
cent by weight of acrylonitrile having been polymerised in situ in the polyether mixture. 





Table 2 






(a) 


(b) Acrylonitrile 


Content (% by weight) 


0 


15 


Change in % after 
24-hour storage in: 






trichloro ethylene 


42.0 


29.0 


perchloro ethylene 


25.0 


17.0 


benzene 


11.0 


8.2 


gasoline 


35.0 


25.0 



The cellular polyurethanes of the invention have in addition other properties which 
are substantially and often strikingly improved by utilisation of polyols of the invention 
which had polymerised therein or therewith an ethylenically unsaturated monomer. The 
chlorine or other halogen containing compounds impart reduced flaramability to both 
flexible and rigid cellular polyurethanes; often to a degree that they will not support 
combustion. Further, the cellular polyurethanes have better heat sealing characteristics 
as evidenced by greater ease of uniformly heat sealing as well as more tenacious bonds 
to itself and other materials such as fabrics, plastics such as nylon, and the like. This 
latter property makes the cellular polyurethanes all the more useful for desirable com- 
mercial applications including the flame lamination process of U.S. Patent 2,957,793. 

In order that the invention may be further understood, the following examples, 
in which parts are given by weight unless otherwise indicated, are given by way of 
illustration only: — 

Production o\ ftlte starting materials t " 

(a) 2000 parts of a linear propylene glycol ether (molecular weight about 2000, 
—OH number about 612), 1000 parts vinyl chloride, CH 2 = CHC1, and 2.0 parts 
benzoyl peroxide were placed in a mixing autoclave. Stirring was continued for 6 hours 
at 75°C, and followed by evacuation in order to remove residual monomelic vinyl 
chloride. The reaction product was a milky substance, having the following analysis: 

— OH number, 56.6 

Q content, 3.8% 

Vinyl polymer content, 10%. 
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(b) 1000 parts of a linear polypropylene glycol ether (molecular weight about 2000, 
— OHnumber about 612) and 3.0 parts benzoyl peroxide, dissolved in 100 parts vinyl 
acetate, were placed in a stirring tube under a nitrogen atmosphere. Stirring was con- 
tinued for 21 hours at 75 °C and then nitrogen was blown through the clear solution for 

5 one hour, in order to remove unreacted vinyl acetate. The reaction product had an 
— OH number of 56.6. 

(c) The process used was the same as under (b), but a solution of 3.0 parts azidiiso- 
butyronitrile in 100 parts vinyl acetate was used. The product had an —OH number of 
56.6. 

10 (d) Process as under (b), but acrylonitrile was used instead of vinyl acetate. The 

— OH number of the product was 48.7. 

(e) Process as under (d), but lauroyl peroxide was used instead of benzoyl peroxide, 
and the polymerisation was effected at 60°G The product had an — OH number of 
48.6. 

15 CO Process as under (b), but methyl metbacrylate was used instead of vinyl acetate. 

The product had an — OH number of 56.3. 

(g) Process as under (b), but styrene was used instead of vinyl acetate. After poly- 
merisation was terminated any polymerisation agglomerates which separate were re- 
moved by filtering. The product had an — OH number of 52.7. ■ 
20 (h) Process as under (f) 3 but 200 parts methyl metbacrylate were used, and in 

addition to 3.0 parts benzoyl peroxide 0.2 parts of ^N'-dimethyl-p^toluidine as well. 
The product had an —OH number of about 55.0. 

(i) Process as under (a), but a branched polypropylene glycol ether (molecular 
weight about 2500 — 3000, —OH number about 56.8) was used as starting material. 
25 The end product had an — OH number of 49.1. 

(k) Process as under (d), but the starting product was a branched polypropylene 
glycol ether (molecular weight 4000, —OH number 47.3). The product had' an —OH 
number of 37.7. 

(1) Process as under (b), with a mixture of 60 parts vinyl acetate and 40 parts 
30 acrylonitrile replacing the vinyl acetate. The product had an — OH number of 52.6. 

Examples 1 to 11 

200 parts of modified polyalkylene glycol ether as specified under (a) to (1) above 
were reacted with stirring with 0.5 parts endoethylene piperazine, 0.2 part dibutyl tin 
dilaurate, 2.0 part polysiloxane-polyalkylene glycol ester, 6.0 part water, and the 
35 amounts of toluylene diisocyanate given in Table 3. The reaction took place after 
thorough mixing. The product was poured into a mould and foamed plastic was formed 
having the properties given in Table 3. 
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WHAT WE CLAIM IS: — 



content of 0.5 to 15 per cent by weight and 311 k^ 10 *? 1 

initiated in the tH^encTrfn M T?S u SltU - m ? e P°toj«kc polyalkylene ether is 

organic peSl. S?S - ClaMed * ^ 6 in Whkh * e «** compound is an- 

•lodLtajSf * faed h daim 6 fa Whicfa 46 radicaI «a*P°«nd is 

polyn^ertaST 5 38 ^ h daim 6 ^ ^ch a redor system is used .to initiate the 

of ^J^^nS^^^^ 1 » 5 j? ^ch the polymerisation 
is initiated bymeaiofhgrZgTS^ SltU m J"** 1 *** PO^ene ether 

»0Cy|^yp^Sa^C^ 1 10 10 83=1 * «■"* 
isocyana* f?SS SS 5 C Sf 1 10 }°. 111 which * e poiy- 

phosgenation of Se 4&%£$£g££? I*""*""* *T *e 

Ik a SSS - t & f 

compound. wmcn tne activator is an organo tin 

is used!' Apr0CCSSaS Ckim£d ^ « of ^ 1 to 16 in which a foam stabiliser 
caJ^SSS^ * CUim 17 * WWch 46 foam « a sulphonated 

of tJUKi^ " daiD 17 fa "«* * foam ^iliser is a silicone oil 



B»Si 




0(B 2 S «)p(C fl H 2a 0) 4 R« 
0(R 2 3iO) l .<^H 2a O) a R» 



^S^^^f^ s ^^% 1 to 4 carbon atoms, p 5 q and r 
propylene group containing from 15 to l^&SH ™ Xed P 01 * 03 ^^ oxy- 
propyleneunTtrwimz^t^zf^V^^^^ mts ^ from " * 15 <*y- 

form£ A PMCeSS 38 daim£d iD dain 19 * «W* the silicone oil stabler has the 



